Study objective: Among children requiring hospital admission or transfer, we seek to determine whether insurance is associated with the decision to either admit locally or transfer to another hospital.
INTRODUCTION Background
Each year, more than 27 million children seek care in emergency departments (EDs) in the United States. 1 Many EDs, however, are not fully equipped with the recommended pediatric supplies 2 and may not have access to the pediatric specialists and resources needed to provide definitive care. 3, 4 As a result, many children receiving treatment in EDs of hospitals with limited pediatric resources are transferred to another hospital's ED or inpatient unit for admission. Although interfacility transports of children are often warranted, the process of transferring to another hospital can create emotional and economic burdens on the patient and family, may involve expensive transport services, 5 and may result in higher overall hospital costs than if the child were cared for at the local hospital. 6 
Importance
The Emergency Medical Treatment and Labor Act (EMTALA) requires hospitals to make decisions on patient transfer and admission independent of insurance status. 7 That is, the decision to transfer a patient to another hospital for admission should only depend on clinical factors or the need for specialty services. However, patterns observed in the medical literature evaluating adult patients have suggested that factors other than medical need are
Editor's Capsule Summary
What is already known on this topic Because many emergency departments (EDs) have limited pediatric capacity, children who seek care may require interfacility transfer.
What question this study addressed
Is the rate of interfacility transfer from the ED related to insurance status?
What this study adds to our knowledge In a nationally representative database, approximately 2% of noninjury-related pediatric ED visits resulted in an interfacility transfer. Uninsured children had higher transfer rates compared with children with either private or public insurance.
How this is relevant to clinical practice
Lack of insurance appears to be a factor prompting an ED to transfer children.
Research we would like to see It would be beneficial for these data to be reanalyzed with hospitals grouped by profit status to determine whether effect is greatest in for-profit hospitals. associated with decisions to admit locally or transfer a patient to another hospital for admission. [8] [9] [10] For example, factors such as a patient's age, sex, race, and insurance status have all been identified as independent factors associated with transfer to another hospital for admission.
Whether such factors are associated with admission decisions among the pediatric population is not well understood. This is particularly important given the fact that pediatric services are more regionalized than adult services.
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Although there is some published evidence that suggests a child's insurance status could be associated with transfer and admission decisions, these studies have been restricted to single institutions or have been limited to specific conditions. 12, 13 Whether transfer decisions among noninjured pediatric patients are related to insurance status has yet to be studied on a national level and across a variety of diagnoses.
Goals of This Investigation
In this study, we sought to investigate the relationships between patient nonclinical factors, including insurance status, and odds of transfer relative to local admission among noninjury pediatric patients receiving care in the ED. As secondary analyses, we evaluated these associations among different diagnostic categories. We hypothesized that decisions about admission versus transfer among pediatric patients would be independent of insurance status.
Study Design and Setting
The population used in this study was obtained from 2012 Nationwide Emergency Department Sample (NEDS), 14 16 with information on patients initially treated in the ED and then admitted to the same hospital. Previous research has demonstrated that estimates from the NEDS are similar to those from other national ED databases, such as the National Hospital Ambulatory Medical Care Survey and National Electronic Injury Surveillance System-All Injury Program. 17 Nearly 100 patient-and hospital-related variables are collected in this database.
Selection of Participants
Patients in this study included those aged 17 years and younger who were admitted ("admitted as an inpatient to this hospital") or transferred ("transferred to another shortterm hospital"). ED events from hospitals in which pediatric patients were either all transferred (transfer rate of 100%) or all admitted (admission rate of 100%) were excluded from the analyses to exclude hospitals that had no means of admitting pediatric patients from the ED and hospitals that never transferred pediatric patients to another hospital (eg, a tertiary referral children's hospital).
We categorized insurance status (expected primary payer) into 4 groups: Medicaid, uninsured/self-pay, private (eg, Blue Cross, commercial carriers), and other insurance (eg, worker's compensation, other government programs). Pediatric patients with Medicare insurance were excluded because Medicare insurance is almost exclusively targeted to adults. Clinical Classifications Software 18 was used to classify illnesses and conditions into 18 categories based on individual International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) codes. We excluded pediatric patients with injuries because transfers for children with trauma frequently depend on regional hospital trauma designations. We also decided a priori to exclude noninjury Clinical Classifications Software diagnostic categories that represented less than 1% of the total sample population.
Methods of Measurement
The primary independent variable was insurance status. Other patient-level variables included age, sex, and quartile of median household income based on the patient's zip code ($63,000, $48,000 to $62,999, $39,000 to $47,999, and $1 to $38,999). Age was categorized into tertiles of years: 0 to 1, 2 to 9, and 10 to 17 years. Hospitallevel variables included hospital geographic region (Northeast, Midwest, South, and West), metropolitan setting, teaching status, and total number of annual ED visits. The NEDS metropolitan setting variable was categorized into metropolitan and nonmetropolitan in our study according to the county of the hospital as identified by the American Hospital Association. A teaching facility was defined as one having an American Medical Association-approved residency program, being a member of the Council of Teaching Hospitals, or having a ratio of full-time-equivalent interns and residents to beds of 0.25 or higher. Moreover, survey weights, with the American Hospital Association universe as the standard, were used to extrapolate NEDS sample ED events to the universe of ED events. 14 To adjust for severity of illness and comorbidities, we generated 2 previously validated patient-level measures with ICD-9-CM codes. Severity scores (1¼lowest severity to 5¼highest severity) were generated with a consensusderived, diagnosis-based severity classification system specifically created for emergency medical services for children. 19 Pediatric complex chronic conditions version Figure. Overview of the study population. 2 classification system 20 was used to generate 12 complex chronic conditions diagnostic categories, including neurologic and neuromuscular, cardiovascular, respiratory, renal and urologic, gastrointestinal, hematologic or immunologic, metabolic, other congenital or genetic defect, malignancy, premature and neonatal, technology dependence, and transplantation. Both the severity classification system and the complex chronic conditions were included in the analyses to minimize the potential for confounding.
Outcome Measures and Primary Data Analysis
The outcome of interest was whether a pediatric patient was admitted locally or transferred to another hospital for further care or admission. Descriptive and univariable analyses were used to summarize ED dispositions, diagnoses, and demographic factors. Multivariable logistic regression models incorporating survey weights were used to explore associations between insurance status and odds of transfer relative to admission. Other patient-and hospitallevel variables described above were included in our models. Clusters and stratums were also adjusted for the complex design of the NEDS as a stratified, single-stage cluster sample.
14 The first-level analyses evaluated the entire eligible population, whereas secondary analyses determined the same relationships among each of the noninjury Clinical Classifications Software diagnostic categories.
All analyses were carried out with SAS (version 9.4; SAS Institute, Inc., Cary, NC), given a¼.05. The specific SAS code is available in Appendix E1 (available online at http:// www.annemergmed.com). The institutional review board at the University of California, Davis approved this study.
RESULTS

Characteristics of Study Subjects
The complete 2012 NEDS sample contains 31,091,020 ED events from 950 hospitals, representing 134,399,179 ED events after applying weight adjustments for national estimates. Of this population, 2,156,598 (1.60%) were events resulting in a patient transfer to another acute care facility and 19,070,684 (14.19%) were events resulting in an admission to the presenting hospital. Our final study population included 240,620 pediatric ED events: 59,028 (24.53%) transfers and 181,592 (75.47%) admissions (Figure) .
Main Results
The frequency of transfer and admission related to patient-and hospital-level characteristics are shown in Table 1 . Pediatric patients without insurance or self-pay were more likely to be transferred to another acute care hospital (odds ratio [OR] 2.97; 95% confidence interval [CI] 1.74 to 5.06) relative to admission compared with patients with private insurance. Additional patient-and hospital-level characteristics that were associated with decisions to transfer to another hospital included older age, middle household income ranges, nonteaching and nonmetropolitan hospitals, and EDs with lower annual volumes. Relative to hospitals in the Northeast region of the United States, children presenting to EDs in hospitals in the Midwest and South were more likely to be transferred. Patients with a higher severity score and those with pediatric complex chronic conditions, including neurologic and neuromuscular, cardiovascular, other congenital or genetic defect, and malignancy, also had higher odds of transfer.
In the adjusted multivariable analyses (Table 2) , patients whose insurance status was categorized as uninsured or selfpay had almost 4 times the odds of transfer relative to admission compared with patients with private insurance (OR 3.84; 95% CI 2.08 to 7.09). Patients with Medicaid (OR 1.05; 95% CI 0.90 to 1.22) and other insurances (OR 1.14; 95% CI 0.87 to 1.48) had similar odds of transfer compared with those with private insurance. As shown in Table 2 , other patient-and hospital-level characteristics were also associated with higher odds of transfer to another hospital, including older age, male sex, and those living in middle-household-income census ranges. In addition, nonteaching hospitals, hospitals in the Midwest, and EDs 
LIMITATIONS
Several limitations should be considered when the findings of our study are interpreted. First, as a retrospectively collected administrative database, NEDS might be affected by inaccurate or incomplete coding. However, as noted, 14 this database is rigorously monitored and audited for coding accuracy to represent a reasonably reliable panorama of ED population characteristics. Second, the study was unable to fully account for all factors related to transfer decisions. For example, the database lacked information on other possible risk factors such as patient preference, bed availability, distance between hospitals, and the willingness of hospitals to accept a case. The database also lacked information on whether patients presenting to an ED were transferred from another ED. It is difficult to determine our findings as causal without considering this information. However, it is possible that these factors are highly correlated to variables in our multivariable models and would have been excluded from our models without affecting the final results. Third, some events were excluded from analyses because of missing variables. A total of 4,663 events (1.53%) were missing median household income, whereas 228 events (0.07%) were missing payer status. We also excluded events corresponding to noninjury Clinical Classifications 
DISCUSSION
In our study of more than 240,000 noninjury-related pediatric transfers and admissions using a national sample of ED visits, we found that patients who were uninsured or reported as self-pay had almost 4 times the odds of being transferred relative to admission compared with patients with private insurance. This association was evident across all 13 diagnostic categories studied, suggesting a systematic bias toward admitting children with medical insurance and transferring those without insurance. Unlike previous studies of adult patients in the ED, our study did not find that Medicaid insurance was associated with higher odds of transfer.
An increasing focus has been placed on identifying and addressing disparities in health care among pediatric patients. 21 Our findings suggest that payer status, particularly lack of insurance, is likely to affect the care that pediatric patients receive in EDs and inpatient units. Similar findings have been documented among infants (aged 0 to 28 days) 12 and adults 8, 10 : patients without insurance have been shown to have approximately 2 times the odds of transfer relative to patients with private insurance. Consistent with our results, those of a study of children with psychiatric-related ED visits demonstrated that patients with Medicaid were 10% more likely to be transferred compared with those with private insurance. 13 Patients without insurance, with Medicaid, and with other government insurance receive lower physician and hospital payments relative to those with private insurance, 8, [22] [23] [24] and it is likely for this reason that we observe a similar phenomenon in EDs caring for pediatric patients. This finding is consistent with those of studies demonstrating that physicians are often reluctant to accept or provide care to patients with insurance plans providing lower reimbursement. [25] [26] [27] [28] Our results also suggest that insurance status is associated with transfer and admission decisions among a variety of patient diagnostic categories. Previous studies have shown similar associations among adult patients treated in EDs. 10, [29] [30] [31] One potential explanation is that the availability of pediatric subspecialists varies and may influence admission and transfer decisions. Although regionalization of services can improve efficiency and outcomes for conditions such as trauma 32 and care for congenital heart disease, 33 regionalization may contribute to disparities in access for individuals living in rural and underserved communities. Regionalization also contributes to the fact that rural and underserved hospitals and EDs frequently lack equipment, experience, and personnel with subspecialty training. 2, [34] [35] [36] [37] The uneven distribution of resources and expertise 38, 39 may explain some of our findings of varying odds of transfer for certain conditions, including pediatric cardiac services. 40, 41 In summary, we found that pediatric patients without insurance or reported as having self-pay are statistically more likely to be transferred to another hospital for inpatient care than to be admitted locally compared with children with private insurance. This finding was consistent across a variety of medical conditions. Our findings reinforce ongoing concerns about inequities in the delivery of care and call into question the effectiveness of the EMTALA to fully prevent differential care. Further surveillances of EDs, hospitals, and rates of transfer should be monitored to validate our findings. Future research should also evaluate the effect of admission and transfer decisions on patient outcomes and costs of care. Author contributions: YH and JPM had full access to all of the data in the study and take responsibility for the integrity of the data and the accuracy of the results. All authors were involved in the study concept and design and statistical analyses. YH conducted the statistical analyses and drafted the article, and all authors contributed substantially to its revision. JPM supervised the study. YH takes responsibility for the paper as a whole.
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